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abundant resources during summer but also survivewinter. Howaphids
have evolved this ability to switch between parthenogenesis and sexual
meiosis is unknown. To arrive at a mechanistic explanation for this
developmental plasticity, I determined meiosis gene activity in sexuals
and asexuals. I ﬁrst identiﬁed homologs of a core set of meiosis genes
from the pea aphid genome. Next, I tested the expression of these core
meiosis genes by PCR spanning across at least one intron from cDNA
isolated from asexual and sexual ovaries. Surprisingly, meiosis speciﬁc
genes (e.g., Spo11,Msh4,Msh5,Hop2 andMnd1) are expressed in asexual
ovaries. Additionally, the Spo11 PCR product contained intronic
sequence, thus representing unspliced mRNA. Future experiments
looking at the quantities and localizations of mRNA and protein will
help to distinguish among several possible explanations for these
results. Further molecular characterization of this phenotypic plasticity
will be helpful in understanding howmultiple interacting pathways can
evolve to create alternate developmental phenotypes.
doi:10.1016/j.ydbio.2008.05.098
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What is the nature of the genetic and developmental events
responsible for morphological change? Although central to evolu-
tionary biology, in only a handful of cases has this question been
answered in terms of identifying and conﬁrming genetically the actual
genes responsible for the evolution of a particular morphological
difference. In fewer still have the relevant speciﬁc changes in genes
been identiﬁed and understood in terms of their effects on develop-
ment. Previous work has shown that expression of the gene shaven-
baby (svb), a gene required for the development of larval trichomes in
Drosophila, is controlled by at least three discrete cis-regulatory
enhancers. It has further been shown that a loss of larval trichomes in
the lineage leading to Drosophila sechellia is due to recent evolutionary
changes in svb occurring in all three of these enhancers. Here we
describe recent progress in delimiting and dissecting one of these
enhancers–the one required for lateral trichomes–with the goal of
identifying the speciﬁc nucleotide changes responsible for the absence
of lateral trichomes in the larvae of D. sechellia.
doi:10.1016/j.ydbio.2008.05.099
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In the fruit ﬂy Drosophila melanogaster the prospective mesoder-
mal and endodermal cells are internalised through a series of highly
co-ordinated cell shape changes during gastrulation. The folded
gastrulation gene (fog) is known to provide a signal that controls the
initial steps of this process. Under the control of fog signal cells ﬁrst
ﬂatten and then constrict their apical surface thereby initiating their
inward movement from the outer epithelial cell layer of the blas-
toderm. Despite the importance of fog in initiating these cell shape
changes the fog gene was thought to be unique to Drosophila.
However, the fog signal feeds into a conserved pathway involving
the well characterised Rho GTPase signalling cascade. This pathway
ultimately leads to activation of the molecular motor myosin that
drives the changes in cell shape. This raises interesting questions
about the evolutionary origin of the novel fog gene, its mechanism of
action and how it relates to components of this pathway in other
organisms. To address the question of fog's evolutionary origins we
have searched for fog homologs in closely related species of Drosophila
and used these to then search for more distant homologs in other
insects. Wewill present the results of our analysis including identiﬁed
homolgs in twelve species of Drosophila and our preliminary ﬁndings
of fog homologs in other insect species. We are also beginning an in
depth analysis of the expression of these fog homologs and progress
from this expression analysis will also be included.
doi:10.1016/j.ydbio.2008.05.100
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Numerous mutants of the fruit ﬂy, Drosophila melanogaster, have
been generated and the genetic basis of their phenotypes has been
extensively studied. We investigated the temperature-tolerance of
adults of the wild type (wt), eye color mutant white (w), sepia (se),
scarlet (st) and brown (bw), body color mutant ebony (e), wing mutant
vestigial (vg), and circadian rhythm mutant period (per) and timeless
(tim) at 4 °C, 18 °C and 37 °C. The numbers of matingmales and females
were kept constant and the emergence and the number of larvae and
pupae were closely monitored. As expected, the ﬂies survived and
reproduced well at 18 °C, with st having the highest reproductive
success. The larval and pupal stages of wt were shorter than those of st
and tim at this temperature. At 37 °C, ﬂies were prone to dehydration
and fermentationbyyeast present in the culturemedium.We found that
at 37 °C, e and timhad a higher survival rate thanwt,w, bw, se, st and vg,
and ehad a higher survival rate thanwt at 4 °C.Whenkept for three days
at 4 °C, ﬂies failed to develop, but wt and se were able to recover when
moved into 18 °C.We are also investigating if the differences in survival,
mating success, and the duration of the larval and pupal stages at each
temperature tested correspond to the differences in protein stability of
the different types of ﬂies. We are in the process of extracting proteins
from each type of adult ﬂies for analyzing protein concentrations by the
BCA assay. The protein extracts will be aliquoted and we will use two
methods to measure protein stability.
doi:10.1016/j.ydbio.2008.05.101
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Eye speciﬁcation requires precisely coordinated regulation of many
genes. One of these genes, atonal (ato), is essential for speciﬁcation of
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the R8 photoreceptor, the ﬁrst cell speciﬁed in the developing eye.
Distal antenna (Dan) and Distal antenna-related (Danr) play a role in
ato regulation, through an as-yet unknown mechanism. A genome-
wide yeast two-hybrid screen predicted an interaction between Danr
and the transcriptional co-regulator C-terminal Binding Protein (CtBP).
CtBP is known to play important roles in the speciﬁcation of many
metazoan tissues, including the Drosophila embryo and wing, and in
multiple vertebrate tissues as well as cancer. We show that CtBP gene-
tically and physically interacts with both Danr and Dan. We veriﬁed the
predicted interaction between CtBP and Dan in vitro by GST-pulldown
assays, and showed physical interactions between CtBP and Dan. We
corroborated these interactions by co-IP assays from eye-antennal
precursors. We then generated dan, danr and CtBP single and double
loss-of-function clones. danems3 and CtBP82de10 single mutant clones
have little or no adult phenotype in eye or antenna, danems3CtBP87de10
double-mutant clones exhibit defects in the adult; doublemutant clones
in the antenna demonstrate an apparent fate change from antenna to
leg. Further, we show that co-overexpression of CtBP enhances themild
effects of Dan overexpression but suppresses the effects of Danr
overexpression. Finally, we show that disruptions in ato expression
caused by loss of Dan or Danr are ampliﬁed if CtBP is also lost. Taken
together, these data demonstrate that CtBP, Dan and Danr participate in
regulatory complexes that are essential for speciﬁcation of the eye and
antenna.
doi:10.1016/j.ydbio.2008.05.102
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FoxO3 is a forkhead transcription factor that regulates genes in
control of cell cycle and apoptotic pathways. Additionally, FoxO3 has
been shown to affect eye size in Drosophila. We hypothesize that X.
laevis FoxO3 (xlFoxO3) has a role in cell cycle regulation in retinal
progenitor cells (RPCs) during vertebrate eye development. We
conﬁrmed that xlFoxO3 is expressed in RPCs of developing X. laevis
eyes. The xlFoxO3 homologue is highly conserved with mouse and
human proteins. Phosphorylation at key conserved residues excludes
FoxO3 protein from the nucleus. We produced a non-phosphoryla-
table form of xlFoxO3 (T32A FoxO3) mutating a key conserved
residue. We misexpressed wt or T32A xlFoxO3 in anterior neural
tissue using GFP as a lineage tracer. Targeted expression of wt or
T32A xlFoxO3 results in delayed retinal pigmentation and small eyes.
Exogenous T32A xlFoxO3 increases frequency and severity of the
small eye phenotype compared to wt xlFoxO3. A proportion of wt or
T32A xlFoxO3 injected retinae have reduced expression of cell cycle
genes CyclinD1, p27 and the neural precursor marker, N-Myc, early
in development. The expressions of neurogenic markers Ath5,
NeuroD, and photoreceptor marker RetP1 are reduced in maturing
wt and T32A xlFoxO3 injected retinae. The data demonstrates that
xlFoxO3 plays a critical role in vertebrate eye development. XlFoxO3
affects expression of cell cycle genes early in retinal development,
affecting the population of RPCs available to contribute to the neural
retina.
doi:10.1016/j.ydbio.2008.05.103
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PDZ proteins, like Dlg-1 and Scrib, are scaffolding molecules that
have been shown in Drosophila to function in cell polarity, prolifera-
tion, and adhesion. Our lab has explored the role of PDZ proteins in the
mammalian lens using transgenicmousemodels that express the viral
oncoprotein, HPV-16 E6, a pan-dominant repressor of multiple PDZ
proteins. These transgenic lenses showed defects in proliferation, cell
adhesion, apical–basal cell polarity and lens cell differentiation into
mature ﬁber cells. To further our understanding of the roles of speciﬁc
PDZ proteins in lens development, we have generated mice carrying
conditional deletions of Dlg-1 or Scrib. Conditional deletion of Dlg-1
or Scrib in differentiated and maturing lens ﬁber cells resulted in
numerous defects in the structural integrity of the lens, such as
intercellular vacuoles, apoptosis, an apparent reduction of N-cadherin
along the lateral membranes, and defects in the organization of the
actin cytoskeleton. Loss of Scrib also resulted in lenses that were often
smaller than controls. Newly differentiated ﬁber cells failed to
organize properly, resulting in misoriented nuclei and ﬁbers with an
abnormal shape. These data suggest that Dlg and Scrib individually are
required for lens ﬁber cell differentiation, and that Scrib is amodulator
of lens size and ﬁber cell shape. A potential mechanism throughwhich
Dlg-1 and Scrib could affect ﬁber cell differentiation is through their
modulation of the linkage of N-cadherin to the actin cytoskeleton and
signaling pathways inﬂuenced by this linkage.
doi:10.1016/j.ydbio.2008.05.104
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Glycinergic and GABAergic neurons are the principal components
of the vertebrate central nervous system that mediate inhibitory
activity. Expression of the effector genes, xGlyT2 and xGAD67, mediates
the acquisition of inhibitory neurotransmitter phenotypes in glyci-
nergic and GABAergic neurons, respectively, during development.
Within the developing CNS, the expression pattern of xGlyT2 and
xGAD67 is highly conserved for all vertebrates where expression data
is available. We have characterized the upstream regulatory regions of
xGAD67 necessary for differential expression during embryonic
development, and are currently, identifying the regulatory regions
specifying xGlyT2 expression. Although the expression pattern of
xGAD67 and xGlyT2 is similar among evolutionary distant taxa, the
noncoding regulatory regions are highly divergent. Our studies
compare the rate of nucleotide substitution sustained in the
regulatory regions of xGlyT2 and xGAD67 along the lineages of X.
laevis, X. tropicalis, zebraﬁsh, and mouse. The parameter ζ, a ratio of
the substitution rate in the promoter region to the rate in a neutral
intronic region, indicates the degree of selective constraint. If ζN1,
then the regulatory regions have undergone positive selection,
whereas values of ζb1 are representative of negative selection. For
ζ=1, the regulatory regions are evolving neutrally without selective
constraint. Evidence of selection or constraint within the regulatory
regions of xGlyT2 and xGAD67will facilitate our understanding of how
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